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54) MANUFACTURE OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSK: To provide a processing method wherein the rear side of an 
ultra-thin type resin-sealed semiconductor device wafer can be safely polished 
and diced without causing damage to the wafer. 

CONS 1 1 1'UTION: A protecting. reinforcing tape 2 is pasted on the surface of 
an ultra-thin resin-sealed semiconductor device wafer L the rear side of the 
water 1 is polished, the wafer 3 is transferred to a dicing process after 
polishing, a dicing tape 4 is pasted on the rear side of the wafer 3 keeping the 
surface protectmg-reinforcing tape 2 pasted on the front side of the wafer L 
then the protectmg-reinforcing tape 2 is separated olT. and then the wafer 3 is 
diced. A method of separating off the proteeting-reinforeing tape 2 pasted on 
the surface of the w afer 3 is such that the tape 2 is separated off after the 
wafer 1 is irradiated with ultraviolet rays so as to lessen adhesive agent in 
adhesive strength or a separating tape 9 whose adhesive power to the 
protecting. reinforcing tape 2 is larger than that of protecting. reinforcing tape 
2 to the front side of the w afer 1 is used to separate off the tape 2. 



SHARP C ORP 
FUJ1TA KAZl'VA 



(t) 



-2 

■2 A A 




LI -GAL STATUS 

[Hate of request for examination] 

(Date of sending the examiner's decision of rejection] 

| Kind of final disposal of application other than the examiner's 

decision of rejection or application converted registration] 

[Hate of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection) 

| Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C): 1998.2000 Japan Patent Office 



1 of 1 



hllp- www I tp4l ipo ;jo ip ciii-hin trail web 0^1 c||c 



* \()| 1(1 S * 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 I his document has been translated In computer. So the translation ma\ not relied the original preciscK 

2 **** slums the word which can not be translated 

3 In the drawings. an\ words are not translated 



di:taii i n DhscRipnoN 

| Detailed Description of the Invention | 
|000l | 

| f ield of the Invention! this inv ention relates to the manufacture technique of a semiconductor device, the rear-face polishing 
process of the wafer used for this semiconductor device. - a dicing process still in detail especially, package ** concerning the 
manufacture technique of a plastic-molded-tvpe semiconductor device 0.5mm or less. 
|()()()2] 

[Description of the Prior Art | As shown in the package state diagram of the plastic-molded-type semiconductor device 
manufactured using the present plastic-molded-type semiconductor device and present this invention in the memory card of 
drawing I 1 now, specification was decided about the thickness of a memory card, for example, in the case of the 1 .0mm 
plastic-molded-type semiconductor device, JlilDA specification is performed by 3.3mmts and the one side package is performed 
for package ** carried in the present memory card by a double-sided package and 2.2mmt. and this package — thick — as for the 
wafer used for a 1 .0mm plastic-molded-type semiconductor device, that whose thickness is about 400 micrometers is used On the 
other hand, the diameter of a w afer takes, and is increasingly formed into the Ooguehi ** for the purpose of a number rise, and the 
diameter of 8 inch is becoming in use. 

1 0003 1 The drawing 9 and the drawing 1 0 are used for below , and the rear-lace polishing of a wafer about 400 micrometers in 
conventional thickness and the w afer of the diameter of X inch to a dicing process is explained to it. 

[0004 1 Drawing 9 is a process-How chart from rear-face polishing of the conventional wafer to a dicing process, and drawing 10 
is a cross section of the manipulation status of the w afer accompanied by this process-flow chart. 

1 0005 1 hirst, it aims at protection of the front face which is a circuit forming face of the w afer 1 before polishing on the back, 
hthylene-vinyl acetate copolymer (it is hereafter referred to as "HVA".) The plastics film w hich consists of a grade (it considers as 
a "base film" hereafter.) (140 micrometers) the front face of the wafer 1 before grinding the tape for protection 10 which 
laminated acrylic adhesives ( 10 micrometers) on one side -- sticking ( draw ing 9 (a) --) After grinding the rear face of the w afer 1 
before draw ing 10 (a) polishing ( draw ing 9 (b). draw ing 10 (b)). the tape for protection 10 is exfoliated from the front face of the 
w afer 3 after the completion of polishing ( draw ing 9 (d). draw ing 10 (d)). and a wafer 3 is washed ( drawing 9 (e). draw ing 10 
(e) ). In this case, as the sublation technique of the tape for protection 10, as shown in lOd of draw ings , many technique of the 
adhesive power of the adhesives application side of the tape for protection 10 and the front face of an opposite side tearing off 
using the tape for sublation 9 larger than the adhesive pow er of the tape for protection 10 and the front face of a w afer 3 is used. 
[ 0006 1 Then, the wafer 3 which polishing ended performs the electric test (it considers as a "wafer test" hereafter.) by probing ( 
draw ing 9 (t). drawing 10 (Q). and is thrown into an assembly process. 

1 0007 1 At an assembly process, the rear face of a wafer 3 is first stuck on the tape for dicing 4 through the metaled earner frame 5 
( drawing 9 (c), draw ing 10 (c)). After earning out dicing to full cutting or half cutting ( drawing 9 (0, draw ing 10 (0) and 
washing and drying in the status, it is supplied to a die bond process. At a die bond process, only the chip 7 of 1 is thrust up by the 
pin from the rear face of a w afer 3 through a tape 4. and die bond is carried out by the die bond collet. In addition, after the wafer 
3 by which half cutting was earned out takes a break, it is thrown into a die bond process. 
|00OX| 

|Problem(s) to be Solved bv the Invention] When it is going to realize a capacity rise of the memon card of the above-mentioned 
specification by making package ** thin, even if it makes the package of 1 .Omm ** into 0.7-0. 8mm ** JhlDA specification -- 
3.3mmts — setting -- a three step package — it cannot do -- moreover, JIT DA specification -- 2.2mmts -- setting — a package -- 
thick -- like a l .Oinm case. onl\ an one side (one step) package can be performed, but there is a problem in respect of a cost, and 
it is lacking in practicality Then, in order for JIT DA specification to perform the four step package in 3.3mmts. or a two step 
package of in 2.2mmts m J1TDA specification and to aim at a capacity rise of a memon card, package ** will need be set to 
0.5mm or less, and the thickness which can be earned in the package of 0 5mm ** will need manufacture a chip 200 micrometers 
or less. 

| (KM)o | | lowevet. if the wafer of a certain diameter of K inch is ground in thickness of 0.2mm or less, becoming the present 
mainstream using the above-mentioned manufacture technique, since a wafer intensity will fall extremely, there is a trouble where 
the risk of being divided of a wafer becomes ven high bv the handling in a subsequent wafer lest process and the process for 
dicing, conveyance between processes, etc 

1 00 1 0] Then, in tins invention, it can be processed in between from the polishing on the rear face of a wafer to dicing, without 
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destroving a \\;ilcr. and aims at offering the means package ** raises the vicld nf the manufacturing process of a 

plastie-moldcd-lv pe semiconductor dev ice o 5mm or less 

|ooll| 

[Means tor Solving the Problem | In manufacturing a plastic-molded-tvpc semiconductor device in this invention, in order to solve 
the above-mentioned teehmeal prohrem Where it sluek the tape for protection / reinforcement on the front face which is a circuit 
forming face of a wafer, it performed rear-face polishing of the above-mentioned wafer and the above-mentioned tape for 
protection / reinforcement is stuck on the front face of the above-mentioned wafer After convex mg the above-mentioned w afer 
which became the last wafer ** and sticking the rear face of the above-mentioned wafer on the tape for dicing, it is characterized 
hv exfoliating and carrying out the dicing of the abov e-mentioned tape for protection / reinforcement 

1 001 2] Reai -face polishing of the above-mentioned wafer is performed until the last w afer ** is set to 200 micrometers or less. 
| oo 1 3 ] Means to exfoliate after reducing the bond strength of this tape for protection / reinforcement on the adhesives application 
side of the abov e-mentioned tape for protection / reinforcement and the front face of an opposite side by irradiating ultraviolet 
ravs. m order to exfoliate the abov e-mentioned tape lor protection / reinforcement are taken 

|ool4| The adhesive power with the rear face of the above-mentioned wafer on furthermore, the above-mentioned tape for dicing 
larger than the adhesiv e power of the front face of the abov e-mentioned w afer, and the above-mentioned tape for protection / 
reinforcement The rear face of the above-mentioned wafer is stuck the adhesive power with the front face of the above-mentioned 
tape for protection / reinforcement The tape for sublation larger than the adhesiv e pow er of the front face of the abov e-mentioned 
wafer and the above-mentioned tape for protection / reinforcement is stuck on the trout face of the above-mentioned tape for 
protection / reinforcement, and it is characterized by exfoliating the above-mentioned tape for protection / reinforcement by 
exfoliating the above-mentioned tape for sublation. 

1 00 1 5 1 Furthermore, a wafer test will be performed by the time it grinds to the last wafer **. Or the above-mentioned wafer is 
stuck on the tape for dicing, and the process of carrying out after exfoliating the above-mentioned tape for protection / 
reinforcement is taken. 
|0016] 

[Function] In this invention, after conveying to a dicing process, sticking the tape for protection / reinforcement on the wafer front 
face of the last wafer ** (200 micrometers or less) and sticking the tape for dicing on this w afer rear face after the completion on 
the rear face of a w afer of polishing, using the tape for sublation. it exfoliates and can carve the tape for protection / reinforcement 
into 1 ****** at a time by dicing. Consequently, after wafer polishing, since the w afer is reinforced by either the tape for 
protection / reinforcement, or the tape for dicing until dicing is carried out to the letter of a chip, the risk of a w afer being damaged 
during a wafer handling or conveyance is reduced sharply. 

[00 1 7 1 Furthermore, before grinding the wafer test w hich was being conv entionally carried out after wafer polishing to the ( 1 ) last 
wafer ** (200 micrometers or less), it can stick on the tape for after [ the completion of polishing ) dicing on the rear face of (2) 
w afers, and a wafer crash at a wafer test process can be prevented by carrying out in the status that its aftercare and tape for 
reinforcement were exfoliated. 

[ (X) 1 8 1 Moreover, tape sublation can be carried out for protection / reinforcement by irradiating ultrav iolet rays, w ith the adhesive 

power of a w afer and the tape for dicing maintained. 

|0019| 

|Fxample] hour examples by this invention are shown below. 

1 0020] The manipulation status of the process-How chart of the manipulation process of a water and the wafer accompanied by it 
is shown in example 1 view 1 and the drawing 2 . 

1 002 1 1 (t) Predetermined metal wiring and passivation layer formation process are completed, and cany out a wafer test in the 
state of the diameter w afer 1 (wafer **:725micrometer) of H inch before polishing on the back 

1 0022 1 (a) Stick the tape for protection / reinforcement 2 on wafer 1 (it considers as "a wafer 1 " hereafter.) front face before 
rear-face polishing. The tape for protection / reinforcement 2 laminates the tape adhesives (10 micrometers) for acrylic protection 
/ reinforcement for example, on a polyethylene-terephthalate (PPT) film (500 micrometer **), and sticks them on wafer 1 front 
face in the status that it heated at about 40 degrees C 

[002.1 1 (b) ( h ind about 525 micrometers of wafer 1 rear faces (wafer **:200micrometer). conv ey a w afer 3 to a dicing process, 
sticking the tape for protection / reinforcement 2 on wafer 3 (it considers as "a wafer 3" hereafter.) front face of the last wafer ** 
(200 micrometers) after the completion of polishing, and stick on the tape for dicing 4 w afer 3 rear face of the status that the tape 
for (c) protection / reinforcement 2 w as stuck, through the metal carrier frame 5. The tape for dicing 4 laminates adhesives for 
example, on a vinyl chloride film, and tape ** is 80 micrometers. 

(0024 1 (d) As shown in drawing 2 . the adhesive power with tape 2 front face for protection / reinforcement tears off the tape for 
protection / reinforcement 2 using the large tape for sublation 9 rather than the adhesive power of tape 2 rear face for protection / 
reinforcement, and wafer 3 front face. At this time, water 3 rear face is fixed by vacuum adsorption. The tape for sublation 9 uses 
PPT tor a base film, and what laminated the natural rubber sv stem adhesives with adhesive power larger than acrylic adhesives in 
this is used for it. 

[0025 1 (e) Wash out the remainder of the adhesives of wafer 3 front face bv ultrasonic cleaning by the pure water. 
|0()2o| ( f ) Cain out the dicing of the water 3 using a diamond wheel, and form the chip 7 of a predetermined size 
1 0027 | ( g) Move to a die bond process. 

|002S| The purpose of the tape for protection / reinforcement 2 of wafer 3 front face used lor this invention is reinforcement of the 
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water surface protection at the tunc of** polishing, and the water 3 until it sticks water 3 rear face on the tape for dicing 4 after 
** polishing 

|0(P9] Although the tape tor protection unconventionally used for the purpose of onK tho above-mentioned **. lor pulling out 
the wafer reinforcement effect of tins invention to the maximum extent, it is nccessarv to raise synthesis of a base film. Since 
svnihesis of a film becomes so high thai an elastic modulus and thickness become large, it is desirable for it to be high and to 
thick- film-i/e an elastic modulus m the domain which does not aflect wafer rear-face polishing thick precision and a tape 
detaehabihlv 

[0030] Then, in this invention, the reinforcement elfect can be more raised instead of PVA (elastic-modulus 35okg/eni2> of the 
conventional 140 micrometer thickness bv using PH I (polyethylene-terephthalate elastic-modulus 1.000kg/cm2) of for example. 
500 micrometer thickness as a base film About adhesives. it is the same as that of the former, and can correspond. 
|oo3 1 1 Next. b\ this invention, where wafer 3 rear face is pasted up on the tape for dicing 4. although the tape for protection / 
reinforcement 2 appended to water 3 front face is exfoliated, vacuum adsorption fixation of the wafer 3 rear face is earned out 
through the tape for dicing 4 in this case, and the adhesive power with tape 2 front face for protection / reinforcement tears off 
using the large tape for sublation 9 rather than the adhesive power of tape 2 rear face lor protection / reinforcement, and wafer 3 
front face. The adhesive power of each tape in this time must have the following relation. 

1 0032] | Adhesive power of tape 9 for sublation, and tape 2 front face for protection / reinforcement | > [the adhesive power of 
tape 2 rear face for protection / reinforcement, and wafer 3 front face) 

[Adhesive power of wafer 3 rear-face and tape for dicing 4| > |the adhesive power of tape 2 rear face for protection / 
reinforcement, and wafer 3 front face] 

f or example, it sets to the Peel adhesive power (force required for sublation of 20mm length) with a silicon wafer [the adhesive 
power of the tape for sublation 9. and tape 2 front face for protection / reinforcement]. 2()00g [the adhesive power of tape 2 rear 
face for protection / reinforcement, and wafer 3 front face) 75g [the adhesive power of wafer 3 rear face and the tape for dicing 4| 
Bv using the tape in the relation which is lOOg. operation of this invention is possible. 

1 003 3] an example 2 - this example explains how to reduce an adhesive property by the adhesive setting by the UV irradiation to 
an example 1 in the sublation process of the tape lor protection / reinforcement 2 of wafer 3 front face, and to reduce the stress 
given to a wafer 3 at the time of sublation 

1 0(134] The manipulation status of the process-flow chart of the manipulation process of a w afer and the wafer accompanied bv it 
is shown in the drawing 3 and the drawing 4 . 

1 003 5] (t) Cam out a wafer test in the state of the diameter w afer 1 (wafer **:725mierometer) of 8 inch before polishing on the 
back. 

1 0036] (a) Stick the tape for protection / reinforcement 2 on wafer 1 front face before polishing on the back. The adhesives of the 
tape for protection / reinforcement 2 in this case are the type with which a hardening reaction happens by the IJ V irradiation, and 
an adhesive property falls, for example, acrylic adhesives, (UV reaction cross linking agent). 

(0037 1 (b) Grind about 525 micrometers of w afer 1 rear faces (wafer **:200micrometer). convey a w afer 3 to a dicing process, 
sticking the tape for protection / reinforcement 2 on wafer 3 front face of the last wafer ** (200 micrometers) after the completion 
of polishing, and stick on the tape for dicing 4 wafer 3 rear face after polishing of the status that the tape for (c) protection / 
reinforcement 2 was stuck, through the metal carrier frame 5. 

1 0038 1 (d ) A w afer .3 front-face side to on-the-strength 200-300mJ/cm2 2-3sec irradiation of the ultraviolet rays is carried out. 
and adhesive power is reduced. Then, it tears off using the tape for sublation 9. 

[0039] (e) Wash out the remainder of the adhesives of wafer 3 front face by ultrasonic cleaning by the pure w ater. 
[0040] (0 Cam out the dicing of the w afer 3 using a diamond wheel, and form the chip 7 of a predetermined si/e. 

1 004 1 ] (g) Move to a die bond process. 

1 0042] an example 3 - this example explains the manufacture technique in the case of carrying out a wafer test, before grinding 
to the last w afer ** (200 micrometer ** in this case) This is related with the manufacture technique used when the bulk potential 
of a w afer needs to be included in a measuring circuit at the time of a wafer test. 

1 0043 ] Moreover, how to make pure-water w ashing after the tape 2 sublation for protection / reinforcement of wafer 3 front lace 
serve a double purpose at the washing process after dicing is explained. 

1 0044] The manipulation status of the process- flow chart of the manipulation process of a wafer and the wafer accompanied bv it 
is shown in the drawing 5 and the drawing 6 . 

(0045 ] (a) Stick the same tape for protection / reinforcement 2 as an example 1 on the front face of the diameter wafer 1 (wafer 
**:725micronieter) of 8 inch. 

1 0046] (b) Grind about 50 micrometers of wafer 1 rear faces (wafer **:675micrometer). 

1 0047 1 (d) Pxfohate the tape for protection / reinforcement 2 using the same tape for sublation 9 as an example 1 from the wafer 8 
(it considers as "a wafer 8" below. ) after 675 micrometer stock removal polishing of* 
|004S| (c) Perform pure-water ultrasonic cleaning. 
|0O49| (t) Perform a wafer test. 

1 0050] (a) Stick the tape for protection / reinforcement 2 on a uafer 8 again 

I oos I ] (b) Grind about 475 micrometers of wafer 8 rear faces (wafer **:200micrometer). convey a uafer 3 to a dicing process, 
sticking the tape for protection / reinforcement 2 on wafer 3 trout face of the last wafer ** (200 micrometers) after the completion 
of polishing, and stick on the tape for dicing 4 wafer 3 rear face after polishing of the status that the tape for (c) protection / 
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reinforcement 2 was stuck, through the metal canter frame 5 

1 0052 1 (d) Tear off the tape for protection / reinforcement 2 using the same tape tor sublation 9 as an example I 

1 0055 1 if) Cany out the dicing of the wafer 5 using a diamond wheel, form the chip 7 of a predetermined si/e. and remo\e the 

adhcsives residue of the tape for protection ' reinforcement 2 of wafer 5 front face together with the silicon scrape of dicing by 

subsequent pure-water w ashing 

1 0054 1 (g) Move to a die bond process. 

1 0055 1 an example 4 -- this example sticks a water test on the tape for after | the completion of polishing | dicing 4 on the rear 
face of a w afer, and explains the manufacture technique of earn mg out the tape for protection / reinforcement 2 m the status that it 
exfoliated 

|oo56| Since this technique can earn out a wafer test in the stattis that it ground to the last wafer **. on a tlow chart, it can be 
said that it is the most desirable with taking into consideration the stress applied to a wafer 5 

1 0057 1 The manipulation status of the proeess-ilou chart of the manipulation process of a wafer and the wafer accompanied by it 
is show n in the drawing 7 and the drawing 8 . 

1 0058 1 (a) Stick the same tape for protection / reinforcement 2 as an example 1 on diameter wafer of 8 inch 1 (wafer 
**:725micrometer) front face before polishing on the back. 

[0059] (b) Grind about 525 micrometers of wafer 1 rear laces (wafer **:200mierometer). convey a water 5 to a dicing process, 
sticking the tape for protection / reinforcement 2 on wafer 3 front face of the last wafer ** (200 micrometers) after the completion 
of polishing, and w here the tape for (c) protection / reinforcement 2 is stuck, stick w afer 3 rear face on the tape for dicing 4 
through the metal earner frame 5. 

[0060 1 (d) Tear oil the tape for protection / reinforcement 2 using the same tape for sublation 9 as an example 1. 
[0061 1 (e) Wash out the remainder of the adhcsives of wafer 3 front face by ultrasonic cleaning by the pure w ater 
1 0062 1 (t) Cany out a wafer test. 

1 0063] (0 Carry out the dicing of the w afer 3 using a diamond wheel, and form the chip 7 of a predetermined size. 
1 0064 1 (g) Move to a die bond process. 
[0065 | 

[1 {fleet of the Invention] After the completion on the rear face of a wafer of polishing, as explained above, after it conveys this 
invention to the dicing process which is the following process, sticking the tape for protection / reinforcement on the wafer front 
face of the last w afer ** (200 micrometers) and it sticks the tape for dicing on this w afer rear face, using the tape for sublation. it 
exfoliates and the dicing of the tape for protection / reinforcement is carried out. Consequently, since the w afer is always 
reinforced bv either the tape for protection / reinforcement, or the tape for dvne *****+ s . after wafer polishing can acquire the 
stable manufacture technique by which a wafer does not break during a wafer handling or conveyance. 

[0066] Furthermore, in addition, before grinding the wafer test winch w as being conventionally carried out after wafer polishing 
to the (1) last w afer ** (200 micrometers), it sticks on the tape for after | the completion of polishing | dicing on the rear face of 
(2) wafers, and after that, since it carries out in the status that the tape for protection / reinforcement was exfoliated, a wafer crash 
at a wafer test process can also be prevented. 

1 0067 1 the above thing -- a package — thick -- the yield of the manufacturing process of a semiconductor device 0.5mm or less is 
raised — things can be carried out 



[ Translation done. ] 
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